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An Ontological Approach to Efficient Text Based Search In Websites

ABSTRACT: As the number of internet users and searchable content is increasing day by day, the text and documents become
more complex and are becoming more difficult to find and investigate.  Efficient search and retrieval of the required information
is very critical for the internet users which is becoming a challenge day by day.  In this paper we present an ontological model
for efficient text based search functionality. The goal is to let the user explore all available options to find and retrieve the
required piece of information. The ontological model is presented for a university website as a case study and some usage
scenarios are given.
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1. Introduction

With the large and growing information available on the World Wide Web (internet), the job of retrieving text and documents of
interest has become more than a challenging job. Users have two ways to find and locate the information: they can do keyword
based searching in a search engine, such as, Google and Yahoo so on and information users are allowed to enter some keywords
and on the basis of the given keywords, the relevant documents and information is displayed, they can browse a web page
selecting from hierarchy of categories till the required information is reached. The relevant sub-category provides the related
information. The most simple and comprehensible way of finding documents and information through a given query is to check,
that the documents holds the requested and required information.

The goal of this paper is to present a methodology for an efficient text based search.  In this paper an ontological text based
search approach is used for searching the required text within a website.

The paper is organized as follows. Section 2 presents literature study.  Section 3 highlights the details of the proposed method.
Section 4 discusses the case study. A conclusion is presented in section 5.
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2. Literature study

Several diverse methodologies are proposed by the community of software engineers for the retrieval of information. D. Vallet
et al. presented a model for information retrieval based on ontology. Their model improved search on large documents and with
help of ontology. The improvement in this approach is with respect to keyword based search [1].  M. Wessel and R. Moller
designed a framework based on description logic which also provides reasoning facilities. The basic idea is described as a
framework of ontology-based query-answering system for geographical information system [2]. A.M. Figueiredo et al. suggested
a framework for searching software architecture related information. An ontology-based semantic searching technique is
developed for information retrieval of architecture properties. The proposed ontology in this technique facilitate very interactive
atmosphere for the user to use that information [3]. J. Kang and K. Mong Sim proposed Cloudle search engine for cloud
computing system. Three types of reasoning methods are determined which are similar to cloud services. The reasoning
methods are concept similarity, object property similarity and data type similarity [4].

T. Heeptaisong and A.Srivihok suggest some steps to design soil ontology for soil knowledge searching. The approach
searches knowledge in different available sources on the internet. This knowledge can be reused and shared. A total of 84 nodes
and 83 relationships are designed for the ontology of seed soil. It is also verified by the soil expert and mentioned that it is
effectively perfect [5].   J.A. Gulla et al. discussed the extraction system for learning of ontology. Then they assessed the output
of ontology search driven applications. They showed that when using learned ontology, the quality is slightly affected for
searching [6].  S. Gauch et al. reported to examining the communication of conceptual search with the user profiles. They showed
that the created profiles reflect the interest of users and produced reasonable improvement to search results [7].

 Y. Zhang et al. worked on OntoSearch approach a kind of Google ontology. This approach allows user to provide a key word for
ontology based search and also check their relevance[8]. A.M. Esa et al. discussed the basic problems of searching on the web.
The method emphasized on the semantic abilities for search engine using ontology.  This method also semantically links the
search results for the stored information extraction on ontology [9].

H. Alani et al. proposed a solution for the problems of ontology based search and finding the most suitable and for finding the
best suited ontology according to user given query. Their system search for a specific topic and provides the relative terms to
the given query.  The method and algorithm is validated using ontology of biomedical domain repository [10]. T. Heeptaisong
and A. Shivihok used ontology for soil knowledge based system. XPath algorithm and automatic weighting ontology are used
for the development of the system. This approach finds different sources on internet for reuse and helps knowledge sharing.
The system is compared with others which showing that it is efficient than traditional one [11].

3. Methodology

The proposed ontological method is based on specifications given in [12], and is designed using Protégé software [14]. The
method consists of the following phases:

3.1 Determine scope
The first and the most important phase of designing an ontology is to determine the domain and scope of the ontology. Also,
what type of questions the information in the ontology should answer. The domain can be so wide, that one may create ontology
for each part of the domain so that the domain becomes quite explicit.

3.2 Identify competency question
The scope of the ontology can be defined in some competency questions. Such questions provide a simple mechanism to test
the ontology during the process of development. For example, which characteristics should be considered when choosing
different attributes. The following are some of the competency questions which we have suggested.
a. How the search mechanism can help users?
b. How a text can be searched in an efficient way?
c. Who can benefit from the search mechanism.

3.3 Consider reuse
Select the most appropriate and suitable component to fulfill specific needs of the user. Reuse can save time and effort [13]. The
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reuse of an available ontology also gives error free design, because it is already being used and pre-tested.

3.4 Identify concept
According to the competency questions concept or class can be identified. A class is a concept in the domain. What are the
terms we need to talk about and what are the different properties of these terms. More concept or class should be considered for
the explicit information associated with a domain. Concepts are just like nouns.

3.5 Insert concept into the taxonomy
Concepts or classes are inserted into the domain taxonomy. In the proposed method we have defined the hierarchical relations
among concept and/or classes. Classes usually constitute a taxonomic hierarchy.  The different levels in the hierarchy are shown
in figure 1.

Figure 1. Proposed ontological hierarchical structure
3.6 Define properties
Class definition describes attributes of instances of class and relation to other instances. Different types of properties exist,
such as simple and complex properties. Adding more properties can help to answer the competency questions.

3.7 Define constraints
Properties’ constraints (facets) describe and limit the set of possible values for a slot. Common facets are string, number,
Boolean, enumerated type and complex type.
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3.8 Create instances
Revise the designed ontology until it is according to user requirements. Use some more concepts or classes of the domain. The
term concept is mostly used than class and property rather than slot as these terms are closer to domain expert.

4. Case study

The method for efficient text based search mechanism for website is validated by using the case study of searching information
in the web page of admissions section in a public sector university website. User can search information about different
concepts related to the domain of admission system of the university. The information contained in the domain is shown
hierarchically in figure 1. User can search any of the given information in the domain of the website of the admissions system.

The proposed search mechanism facilitates in two ways:

4.1 Generic search
This type of search mechanism is used to search text based on some keywords. The keywords are searched in all of the pages
in the domain of admissions. The most relevant text of the searched query is displayed to the user.

Figure 2. Proposed ontological structure

4.2 Criteria based search
In this searching mechanism a query is used for departmental criteria. If user needs to know the details of departments, in which
he/she is interested to take admissions. He/she enters the department name, and the searching mechanism will display the
criteria for the relevant department. For example,  user needs to know the criteria of admission in the department of computer
science, so the user will provide the word “computer science” to the search mechanism. As a result the relevant criteria will be
displayed. Figure 2 is the structure of the proposed ontology.

5. Conclusion

The number of internet users and web pages are ultimately rising, finding a relevant document is becoming a challenging job.
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Users browse related category for finding information related to a given query, most of the information that the user gets is
irrelevant.  The proposed methodology for efficient text based search mechanism using ontology can help users to search
information related to a specific domain. The user can get the required and appropriate information quickly. The method is quite
helpful in retrieving information of the domain.
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